Objectives To compare potentially inappropriate prescribing (PIP) according to the clinical judgement of the pharmacist with PIP according to explicit STOPP-START criteria in institutionalised and hospitalised patients with multiple pathologies. To describe and compare the main pharmacological groups involved and determine the factors associated with the detection of PIP in these patients. Method A prospective multicentre observational study of institutionalised and hospitalised multipathology patients aged >65 years. A specialised pharmacist used his best clinical judgement to detect PIP based on a comprehensive review of the complete chronic treatment of patients, which is an essential activity in interdisciplinary care. STOPP-START criteria were used as an aid tool to detect PIP. The main variable was the number of PIP incidents detected. Results Detected PIP incidents were analysed in 338 patients. Clinical judgement detected more PIP incidents (35%) than did STOPP-START criteria. More PIP incidents unrelated to these criteria were detected in institutionalised patients than in hospitalised patients. Clinical judgement mainly detected PIP incidents related to incorrect doses and drug interactions ( p<0.001); however, STOPP-START criteria mainly detected PIP incidents related to drug duplication and insufficiently treated diagnosis or symptoms ( p=0.001 and p<0.001). In total, 93.8% of the PIP incidents were detected in polypharmacy patients (≥5 drugs). Institutionalised and high-level polypharmacy (≥10 drugs) patients were at the highest risk of PIP. Conclusions A large number of PIP incidents were detected in institutionalised and hospitalised patients with multiple pathologies. The inclusion of a pharmacist in the multidisciplinary team facilitated the detection of PIP incidents, particularly in the institutionalised population and patients treated with high-level polypharmacy which were not detected by explicit STOPP-START criteria.
INTRODUCTION
Patients with chronic disease, especially older ones, are the target of a range of integrated care plans focused on pharmacotherapy and medication-associated problems. [1] [2] [3] [4] [5] These patients receive polymedication, which can entail potentially inappropriate prescribing (PIP) and an increased risk of adverse effects, increased morbidity and mortality, and increased healthcare costs. 6 Such care plans involve continuous monitoring by teams that increasingly include pharmacists. Several studies have found a decrease in negative outcomes associated with medication when a pharmacist is present. 7 8 With the opening of pharmacy services in nursing homes (NHs), pharmacists have had to specialise in all areas related to the use of drugs in patients with complex chronic disease. 9 The interventional activity of these pharmaceutical specialists is beginning to be more common in hospitals.
The explicit Beers, 10 Priscus 11 and STOPP-START criteria have been shown to be good tools for detecting PIP and improving prescription quality in elderly people in all care settings. [12] [13] [14] [15] International and national studies have found different PIP prevalence using the STOPP-START criteria, but the different methodologies used means that their usefulness cannot be compared in relation to the care setting. [16] [17] [18] A systematic review of the Cochrane Library of 12 studies on interventions to reduce PIP incidents in elderly patients found that there was a decrease. Two of these studies used STOPP criteria and one used START criteria. However, the results were less clear regarding the effect of this decrease on the patients' state of health and clinical benefit. 19 These varied results raise several questions. It is indisputable that the systematic application of explicit criteria inevitably requires subsequent reflection supplemented by clinical judgement. Furthermore, the healthcare objectives differ in the two settings studied. Thus, we established the following objectives: ▸ To compare PIP according to the clinical judgement of the pharmacist with PIP according to explicit STOPP-START criteria in institutionalised and hospitalised patients with multiple pathologies. ▸ To describe and compare the main pharmacological groups involved in each approach (STOPP-START criteria; pharmacist's clinical judgement). ▸ To determine the possible factors related to the two approaches in their different capacity to detect PIP in institutionalised and hospitalised patients.
MATERIALS AND METHODS
In 2013, CRONOS (the working group of the Spanish Society of Hospital Pharmacy) conducted a prospective interventional multicentre study on multipathology patients >65 years old admitted to acute hospitals (18 centres) or institutionalised in NHs (eight centres) in Spain. The aim was to analyse the impact of pharmaceutical intervention by the care team on drug-related problems and negative outcomes associated with medication (according to the Granada Consensus 20 ). The sampling selection, inclusion/exclusion criteria and sample size were predefined 21 as follows. In hospitals, participants were selected by consecutively sampling a list of daily admissions; in NHs, participants were consecutively enrolled on admission.
Exclusion criteria were: patients >65 years old with unknown chronic pharmacological treatment on arrival at the hospital or centre; readmission during the study period; patients who had undergone intervention by the pharmacist on an aspect of their pharmacotherapy; and patients in palliative care.
In the first 24-48 hours after admission, the pharmacist in charge obtained a list of chronic medication and other essential variables from each of these patients, and reviewed all the available documentation by centre (clinical record, admission report, report from primary care or NH, list or medication bag provided by the patient, etc). The patient and/or the caregiver were interviewed whenever needed.
The detected PIP incidents were analysed during the comprehensive review of the complete chronic treatment of the patients included in the initial study. This review was conducted by the specialist pharmacist as an essential activity in the interdisciplinary care of these patients. In addition to his clinical judgement, the pharmacist used STOPP-START criteria 2008 as an aid tool to detect PIP. 22 After taking the medical history, the pharmacist identified PIP based on the patients' clinical data, systematic procedures, and the pharmacist's own knowledge, attitudes, skills and experience. The PIP incidents detected by clinical judgement were compared with those detected by STOPP-START criteria, by group of patients and by type of health centre (hospital or NH). The pharmacological groups most commonly involved in PIP and their polypharmacy were analysed as possible factors in PIP. Finally, the factors related to the capacity of the STOPP-START criteria to detect PIP in institutionalised and hospitalised patients were identified.
A prescription was considered to be potentially inappropriate in the following cases: when the risk of an adverse event was greater than the clinical benefit, especially when safer or more efficient alternative therapies were available; when drugs were duplicated or those of the same class were also used; when drugs were used at a greater frequency or for longer than indicated; when there was a high risk of drug-drug or drug-disease interactions; when beneficial drugs were not used; and when the prescribing doctor made a poor selection of medication or dose. Box 1 shows the classification 20 of the detected PIP incidents.
The main variable was the number of PIP incidents detected during the comprehensive review of the complete chronic treatment. The origin of the PIP was classified either by STOPP-START criteria or by the pharmacist's clinical judgement. The secondary independent variables were: demographic (age, sex), type of health centre, clinical variables, multipathology classification, 23 Charlson index 24 in the first 24-48 hours, number of active principles (chronic treatment), description of the active principle, and ATC classification. 25 Each patient was classified as non-polypharmacy (fewer than five active principles), polypharmacy (between five and nine) and high-level polypharmacy (10 or more) according to the number of active principles in the chronic treatment.
Statistical analysis
A descriptive analysis of the demographic variables and participant data was conducted; qualitative variables are expressed as percentages and quantitative variables as means or medians.
A bivariate analysis of the institutionalised and hospitalised patients was conducted. Depending on the frequencies observed, qualitative variables were analysed using the χ 2 test or Fisher exact test. Quantitative variables were analysed using the non-parametric Mann-Whitney U test because none of the variables of the institutionalised patient group had a normal distribution.
A backward binary logistic regression adjusted to the likelihood ratio was conducted to evaluate the independent factors associated with PIP not detected by STOPP-START criteria. The entry and exit criteria of the model were 0.5 and 0.10, respectively. The goodness-of-fit was evaluated using the Hosmer-Lemeshow parameter. The OR was expressed with its corresponding 95% CI.
All tests were conducted using a p value of <0.05 as a cut-off for statistical significance. All analyses were conducted using the IBM SPSS Statistics V.19.0 software package.
Patient informed consent was obtained orally and in writing according to the study protocol of the hospital Ethics Committee for Clinical Research.
RESULTS
Treatments administered to 338 patients were reviewed; 287 patients were from 18 acute care hospitals and 51 from 8 NHs. Table 1 shows the general characteristics of the patients, and table 2 shows the PIP distribution. In total, 35% of the PIP incidents (381/1089) were detected by the pharmacist's clinical judgement and 65% (708/1089) by STOPP-START criteria. The pharmacist detected 67.9% (110/162) of PIP incidents in institutionalised patients compared with 29.2% (271/927) in hospitalised patients ( p<0.001). In contrast, the STOPP-START criteria detected 70.8% (656/927) of PIP incidents in hospitalised patients compared with 32.1% in institutionalised patients (p<0.001).
Regarding the detection methods, clinical judgement mainly detected PIP incidents related to inadequate doses, interactions, non-indicated drugs, other problems affecting treatment (p<0.001), and low-therapeutic-use drugs ( p=0.0403). and, in institutionalised patients, the pharmacist mainly detected those related to insufficient duration of treatment (80.0% vs 20.0% p=0.026). The drugs most commonly involved in PIP incidents belonged to group C 'cardiovascular system' (367 PIP incidents; 33.7%). This group was involved in most of the PIP incidents detected by STOPP-START criteria (72.5% vs 27.5%, p<0.001) and was also the second most common group involved in PIP incidents detected by clinical judgement. Group N was the group most commonly involved in PIP incidents detected by clinical judgement (53.7% vs 46.3%, p<0.001).
Regarding polypharmacy as a risk factor, 93.8% (1021) of PIP incidents were detected in patients receiving five or more drugs. The pharmacist's clinical judgement was the most effective approach in detecting PIP incidents in high-level polypharmacy (≥10 drugs) ( p<0.001) (table 4) .
Finally, two types of factor related to PIP incidents detected by the pharmacist's clinical judgement were observed (table 5) : those related to the type of patient and those related to the treatment. Regarding the type of patient, living in an institution and receiving high-level polypharmacy entailed a higher risk of PIP unrelated to STOPP-START criteria. Regarding treatment, PIP incidents involving digitalis glycosides and other N02B analgesics (salicylic acid, paracetamol, pyrazolones and combinations with codeine) were less likely to be detected by STOPP-START criteria.
DISCUSSION
The number of PIP incidents detected reflects the complexity of the therapeutic management of older people and patients with multiple chronic conditions in hospital settings and NHs.
Frequent care transitions and polypharmacy place these patients at a higher risk of inappropriate treatment. 26 The prevalence of PIP detected by STOPP-START criteria in institutionalised patients was lower than reported in other publications, in which PIP prevalence ranged between 48% and 79% for STOPP criteria and 29% and 74% for START criteria. 27 28 However, the prevalence was similar to that found by Galván-Banqueri et al 6 in their study on multipathology patients, in which STOPP-START criteria, despite their usefulness, overlooked 75% of pharmaceutical interventions.
In the present study, the lower detection rate by explicit criteria in institutionalised patients may be related to the use of criteria from a hospital care setting, 8 which could not address the different needs of institutionalised patients, in whom the objective is not always to achieve healing, but to improve quality of life. 29 These criteria have recently been updated to increase the number of recommendations. 13 It would be of interest to assess whether the new version, compared with clinical judgement, would have increased the number of PIP incidents detected in our institutionalised population.
PIP incidents detected by clinical judgement were mainly related to interactions, inappropriate doses and inappropriate drugs. This finding is similar to that found in a study conducted in 10 Swiss NHs, in which the problems detected by pharmacist review of treatment and subsequent assessment were also mainly related to potential interactions (32.16%), inappropriate doses (17.39%) and insufficient duration of treatment (16.24%). The STOPP-START criteria mainly detected problems related to cardiovascular drugs, whereas clinical judgement mainly detected those related to nervous system drugs. The inadequate use of antipsychotics and antidepressants, especially in institutionalised patients, has been previously described. 27 28 31 These drugs entail a high risk of sedation and are associated with confusion, cognitive impairment, impaired balance, and falls. 32 This aspect suggests that there is a clear opportunity to improve pharmaceutical intervention, given that positive experiences have been reported in reducing their prescription. 33 In the regression model, two groups of risk factors associated with PIP incidents were identified by clinical judgement compared with those detected by STOPP-START criteria. One group was related to treatment with 'digitalis glycosides' and 'other analgesics', and the other group was related to the type of patient (institutionalised and polypharmacy).
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Pharmacokinetic monitoring of digoxin may increase its efficiency and, above all, limit its adverse effects, which are strongly associated with supratherapeutic concentrations. 34 Thus, validation of its indication and pharmacokinetic monitoring are opportunities to take action within pharmaceutical clinical judgement.
Institutionalisation is a factor associated with inappropriate prescribing. On admission of patients to an NH, a comprehensive care approach is needed while bearing in mind their functional and cognitive situation, life expectancy or prognosis, social situation, preferences, beliefs, and so on. In this way, problems are prioritised and the aim of therapy shifts from the curative and preventive to the symptomatic and palliative.
Both hospitalised and institutionalised patients were characterised by polypharmacy. There was a higher prevalence of PIP incidents in polypharmacy patients (53.9% PIP in patients receiving more than 10 drugs and 39.9% PIP in patients receiving 5-9 drugs). San José et al 35 36 found that polypharmacy was the most important factor related to inappropriate prescribing in hospitalised patients aged >85 years.
Polypharmacy has consequences at the clinical level on quality of life and independence, and has been independently associated with higher mortality in elderly patients. 37 The importance of follow-up in these patients is reflected in the fact that polypharmacy is an indicator of prescription quality in different national health systems. 38 39 The results show that the comprehensive treatment review by the pharmacist was more effective in detecting PIP incidents than STOPP-START criteria in extreme polypharmacy patients. It is difficult to solve the problem of PIP only by the use of explicit methods that comprise a set of closed criteria. Although useful, they are insufficient, particularly in this group of patients in whom more interconnected strategies are required to address this problem. 40 In line with the results of our study, different experiences have shown how pharmacist intervention in this patient profile can improve correct treatment in hospitalised as well as institutionalised patients. The best results are obtained by the integration of the pharmacist into the interdisciplinary group and the use of tools (computerised or lists) that help in PIP detection. [41] [42] [43] The main limitation of our study is the difference in sample size of institutionalised and hospitalised patients, which could distort the results. Two other limitations are related to the application of STOPP-START criteria: the availability of certain clinical information needed for their correct assessment in NHs; and the different degree of experience or knowledge regarding the management of these criteria by the care team, given that 90.6% of the hospitalised patients were attended by specialist physicians with more training in multipathology (geriatrics, internal medicine) compared with 13.7% in institutionalised patients ( p<0.001). 21 In conclusion, a significant number of PIP incidents were found in elderly patients with multiple chronic diseases regardless of whether they were hospitalised or institutionalised. The inclusion of a pharmacist in the interdisciplinary team led to the 
What this paper adds
What is already known on this subject ▸ Polypharmacy is common in elderly patients admitted to hospitals or care homes. ▸ Polypharmacy is associated with an increased risk of inappropriate treatment and potentially inappropriate prescribing (PIP). ▸ Explicit criteria decrease the degree of inappropriate treatment and improve prescription quality. What this study adds ▸ The clinical judgement of a pharmacist is a necessary addition to explicit criteria, which may not detect all PIP. ▸ Explicit criteria are less effective in institutionalised patients, polypharmacy patients, and those receiving nervous system drugs. ▸ In hospitalised patients, PIP is mainly associated with cardiovascular drugs, whereas in institutionalised patients, PIP is mainly associated with antipsychotics, antidepressants, and proton pump inhibitors. In these cases, explicit criteria fail to detect the majority of PIP incidents.
detection of PIP incidents that were not detected by the explicit STOPP-START criteria, especially in the case of PIP associated with nervous system drugs and in institutionalised and high-level polymedicated patients. These complex patients need more comprehensive follow-up.
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